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PFAS Soil Investigation Work Plan – Supplement A 

Superior Refinery April 26, 2018 Incident 
BRRTS Number: 02-16-581317 
September 2021 
 

1.0 Work Plan Objective 
The purpose of this work plan is to outline the approach for a supplemental investigation of per and 
polyfluoroalkyl substances (PFAS) impacts to soil as a result of the emergency response firefighting efforts 
for the April 26, 2018 Incident at the Superior Refinery (Site) (Figure 1). Superior Refining Company LLC 
(SRC) prepared this supplemental work plan in response to the Wisconsin Department of Natural 
Resources (WDNR) request for additional PFAS soil investigation in their letter response to the Site 
Investigation Report Update (SIRU) (Barr, 2021b) dated April 22, 2021 (WDNR, 2021).  

This PFAS Soil Site Investigation Work Plan (SIWP) - Supplement A follows hydrocarbon and PFAS soil 
investigations associated with a release of hydrocarbons (asphalt, Therminol®, #6 fuel oil in the Asphalt 
Tank Farm (ATF) and a range of asphalt to liquefied petroleum gases (LPGs) materials in the damaged 
process units) and Aqueous Film Forming Foam (AFFF) containing per- and polyfluoroalkyl substances 
(PFAS) during the Incident (Barr, 2021a and Barr, 2021b). As requested in the WDNR letter response to the 
SIRU (WDNR, 2021), this SIWP - Supplement A has been developed to further delineate the lateral extent 
of potential PFAS contaminated soil in the areas impacted by the Incident. As required by the WDNR, this 
SIWP – Supplement A has been developed following the requirements of NR 716 and, in particular, the 
site investigation scoping requirements in NR 716.07 and Site Investigation Work Plan Checklist (WDNR, 
2019).1  

This SIWP – Supplement A outlines the following activities: 

 Develop soil-to-groundwater residual contaminant levels (GW-RCLs) for soil delineation.  

 Collect additional PFAS soil samples to delineate the perimeter of the Incident impacted areas 
where PFAS compounds were previously documented in soil; and  

 

1 This site investigation demonstrates SRC’s willingness to work with the WDNR in the investigation and remediation of AFFF 
released during the Incident, in direct response to WDNR’s position that SRC must take such actions under current legal obligations 
enforced by WDNR with respect to PFAS. SRC is taking these actions without waiving but expressly preserving its right to object to, 
challenge, or dispute WDNR’s position in any regard under any existing or future asserted legal obligation as to any PFAS 
compounds. 
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 Collect/assess additional information necessary to complete the PFAS soil investigation. 

2.0 Background Information 
This work plan was developed as a supplement to the PFAS Soil SIWP (Barr, 2020b) and SIRU (Barr, 
2021b). Therefore, pertinent information regarding the Incident, Site description, facility specific 
information, physical setting, most current conceptual site model (CSM), and additional background 
information required as part of a SIWP under NR 716.07 was previously provided in the initial PFAS SIWP 
(Barr, 2020b) and SIRU (Barr, 2021b).  

3.0 Soil Regulatory Criteria  
As presented in the SIRU (Barr, 2021a), PFAS compounds detected in soil are below the WDNR established 
direct contact residual contaminant levels (DC-RCLs). However, the WDNR regulatory framework around 
PFAS compounds in soil for the protection of groundwater is under development and soil-to-groundwater 
regulatory criteria have not yet been published.  

For this supplemental investigation, groundwater residual contaminant levels (GW-RCLs) will be 
developed using recommended enforcement standard groundwater criteria recently published by the 
Wisconsin Department of Health Services (DHS) in Cycle 11 (DHS, 2020) along with the guidelines 
provided in NR 720.10 and WDNR Publication PUB-RR-890 (WDNR, 2014). The GW-RCLs will be 
developed for the same three PFAS compounds for which the WDNR has developed generic DC-RCLs: 
Perfluorooctanesulfonic acid (PFOS), Perfluorobutanesulfonic acid (PFBS) and Perfluorooctanoic acid 
(PFOA). The calculated GW-RCL criteria may be lower than current laboratory method detections limits 
(MDL).  

The GW-RCLs will be developed using the partitioning equation provided in the Environmental Protection 
Agency (EPA) risk-based screening level (RSL) calculator for the soil to groundwater pathway as shown 
below. 
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A combination of generic input parameters obtained from the EPA web calculator, compound-specific 
partitioning coefficient values and DHS enforcement standard groundwater criteria will be used to 
develop the GW-RCLs. These calculated GW-RCLs will be used to evaluate risk to groundwater and 
establish delineation criteria for determining the extent of PFAS in soil as required by NR 716.11 (3) (a).  

4.0 Sampling and Analysis Plan 
The site investigation sampling and analysis plan incorporates the scoping requirements in NR 716.07 and 
the Site Investigation Work Plan Checklist (WDNR, 2019) along with a reliance on the existing body of 
knowledge related to PFAS properties and their fate and transport in soils (ITRC, 2020d, 2020e). The 
WDNR has not developed sampling guidance for PFAS sample collection (soil or groundwater) and has 
only recently provided laboratory certification for PFAS analysis.  

The sampling plan will follow the same protocols, laboratory methods, QA/QC and SOPs as outlined in the 
original PFAS SIWP (Barr, 2020b). As described above, the objectives of this investigation are to further 
delineate and define the lateral extent of PFAS compounds in soil in the Incident impacted areas by 
comparing results to the calculated GW-RCL criteria. These results will also be used to update the 
Conceptual Site Model (CSM), evaluate potential migration pathways, assist and guide the future 
groundwater investigation and to determine if additional investigation, interim action measures and/or 
remedial action(s) are needed.  

To accomplish these objectives, a phased investigation strategy will continue to collect data for further 
definition of the extent of PFAS compounds in soil as a result of the Incident. 
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The results of the previous PFAS soil investigation and the defined limits of the release as shown on Figure 
3 were used to guide this phase of investigation and determine appropriate boring placement for lateral 
definition.  

4.1 Investigation Area 

The Incident and subsequent firefighting efforts resulted in the release of AFFF containing PFAS to 
pervious ground surfaces (Barr, 2021a). These compounds were largely contained onsite in containment 
dikes, stormwater, and fire water retention ponds and/or stormwater drainage features. The previous 
Incident related PFAS soil investigations have been performed in the impacted areas (Barr, 2020 and Barr, 
2020b). Results of these investigations are summarized in the SIRU (Barr, 2021b).  

The scope of this supplemental soil investigation will focus on determining the lateral extent of PFAS in 
soil at the boundaries of the Incident impacted ATF area and eastern end of the Stinson Avenue Ditch 
(SAD). The extent of PFAS contamination in soil will be considered defined based on a comparison of the 
PFAS laboratory concentrations in soil to the GW RCLs to be calculated as described above. To assess the 
Incident related lateral PFAS soil impacts above the calculated GW RCLs, additional borings will be placed 
around the perimeter of the ATF and the eastern end of SAD as shown in Figures 3, 4a, 4b and 4c. 

The borings will be installed using a track mounted hydraulic probe at a time and location that allows 
access to the target locations and does not conflict with the ongoing refinery rebuild efforts. It is 
estimated that the borings will be installed during the fall of 2021 when rebuild activities in the target 
areas are largely complete.  

4.2 Laboratory Analysis 

To evaluate the potential Incident related PFAS impact to soil at the perimeter of the Incident-impacted 
area, samples from the perimeter borings will be analyzed for the 33 required PFAS compounds. Previous 
work on this project had included a list of 24 PFAS compounds, but since the start of this project 
Wisconsin now has identified a suite of 33 PFAS analytical compounds and a list of laboratories who are 
certified in Wisconsin for PFAS analysis. A Wisconsin certified laboratory and the suite of 33 PFAS 
compounds will be used moving forward with this investigation.  

4.3 Data Evaluation 

Analytical data from PFAS soil samples will be compared to the three WDNR developed generic DC-RCLs 
and the three calculated GW-RCLs. As described above, WDNR applies soil RCL criteria for the direct 
contact pathway (DC-RCL) at residential and industrial sites for several specific PFAS compounds. WDNR 
currently has no RCL criteria established for the soil / groundwater pathway (GW- RCL). The GW-RCLs will 
be calculated for three PFAS compounds using the procedure outlined above.  

4.4 Methods 

Field activities discussed in this section have been designed to provide the necessary data for completion 
of the investigation objectives defined above. Detailed descriptions of the planned investigation activities 
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are presented below. This section has been developed in accordance with the requirements of NR 716.09 
(2) (f).  

4.4.1 Project Health and Safety Plan 

A project health and safety plan (PHASP) will be prepared for the investigation. 

4.4.2 Standard Operating Procedures 

The primary standard operating procedures (SOPs) that will be followed during this field investigation 
including Barr’s SOP with specific PFAS information, Collection of Per-and Polyfluorinated Alkyl Substances 
(PFAS) Samples, were provided in the previous PFAS Investigation SIWP (Barr, 2020b).  

PFAS compounds are present in many everyday items and have been widely used in products that are 
water resistant, stain resistant, heat resistant and/or oil resistant. Field personnel will be required to use 
specific sampling techniques, decontamination procedures, PFAS-free equipment and avoid wearing 
lotion, deodorant, cosmetics, sunscreen, waterproof clothing, stain-resistant clothing, and clothing washed 
in fabric softener when completing PFAS sampling field work. Updates to this work plan and associated 
SOPs will be prepared as needed for each subsequent phase of investigation work. 

4.4.3 Soil Classification  

Soil recovered during the investigation will be described in the field in accordance with the Universal Soil 
Classification System. Soils encountered will be described in accordance with ASTM-2488, Standard Soil 
Practice for Description and Identification of Soils (Visual/Manual Method). Depth to water will be recorded, 
where encountered. Field representatives will document soil information in a project-dedicated field 
logbook or on field log data sheets. 

4.4.4 Soil Borings  

Up to 19 soil borings will be completed using a hydraulic probe in the ATF, refinery process, and SAD 
areas to evaluate PFAS soil impacts. Samples from the upper five feet will be collected using a 5-foot 
macro core sampler. Deeper samples will be collected using a dual tube or discreet sampling method to 
protect the deeper samples from cross-contamination.  

The proposed sample locations presented on Figures 3, 4a, 4b, and 4c have been chosen to provide lateral 
definition of the affected areas. The borings will be completed during two (or more) separate mobilization 
events depending on site access and rebuild construction activities. Soil boring locations may vary from 
the planned locations (or be eliminated) depending on utility locations, accessibility in the field, or if 
obstructions prevent boring completion. Boreholes will be backfilled according to WDNR NR 141 
requirements. 

4.4.5 Sample Collection and Analysis 

Up to seven representative soil samples from each soil boring will be collected for possible PFAS analysis. 
PFAS soil samples will be collected at vertical intervals as shown in Table 1, for a maximum of 127 soil 
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samples. The shallow sample intervals will be as follows: 0 to 0.3 ft., 0.5 to 1.0 ft., and 1.5 to 2.0 ft. at all 
boring locations to evaluate surficial soils. The next sample interval(s) by depth are calculated to correlate 
with the elevation of nearby previously collected soil samples with detectable concentrations of PFAS as 
shown on Table 1. Additional sample intervals are identified at 9.5 to 10 ft. and 14.5 to 15 ft. in most 
borings for vertical definition. The two borings adjacent to the Stinson Ave ditch will be shallower, with 
the deepest sample interval at 4.5 to 5 ft. The two upper samples, the correlating samples and the bottom 
sample from each soil boring will be analyzed for PFAS as identified on Table 1. If impacts are 
documented (via laboratory confirmation) in these samples, the next deeper sample will be analyzed for 
vertical definition. This approach will be used as needed for each deeper interval.  

A summary of the proposed sampling network summary is presented in Error! Reference source not 
found.2. Soil sample collection, collection of PFAS samples, decontamination procedures, chain-of 
custody documentation, and transport of samples will follow applicable Barr SOPs provided in the original 
SIWP (Barr, 2020b). 

4.4.6 Sample Labeling and Numbering 

Sample nomenclature will be represented by abbreviated letter designators, followed by a unique location 
number. Samples will be labeled according to the location from which they are collected. Standard 
designators are as follows: ATF = Asphalt Tank Farm; SAD = Stinson Avenue Ditch; FB = field blank, RB = 
rinse blank and FD = field duplicate. 

4.4.7 Field Records 

All field activities and data will be recorded daily in a dedicated field notebook or on dedicated field data 
collection forms. The Barr field technician will record work times and dates, field data (boring logs, field 
analytical data, sample depths, water levels, etc.), project health and safety information, internal Barr 
communications, client communications, decision-making processes and rationale, documentation of 
changes to the investigation scope, and any other observations or activities relevant to the project. Field 
investigation information will also be recorded as appropriate on the field forms. 

4.4.8 Investigation Derived Waste 

Plans for managing investigation-derived waste are being provided in accordance with NR 716.09 (2) (f) 7. 
Waste generated by this investigation will be disposed of in accordance with federal, state, and local 
regulations and Barr’s SOP: Investigative Derived Waste.  

4.4.9 Reporting 

The supplemental investigation activities, analytical results and data evaluations will be summarized in an 
Investigation Report in accordance with NR 716.15. The report will summarize the data collected during 
the supplemental soil investigation phase and compare analytical results to current WDNR generic DC-
RCL criteria and the calculated GW-RCL criteria. The report will include the following elements: 
introduction; property setting; investigation results; QA/QC procedures and results; a preliminary risk-
screening evaluation; conclusions; and recommendations. Soil boring logs and a property map showing 
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the actual boring locations will be developed. Laboratory reports will also be attached to the report. 
Recommendations for future investigation work or response action plan development will be based on 
the results presented in the report. 

4.5 Quality Assurance / Quality Control 

Since this work is a supplement to the original PFAS soil investigation there are no updates to the original 
quality assurance and quality control plan presented in the original SIWP (Barr, 2020b) other than 
expanding the PFAS list to 33 compound and use of an analytical laboratory certified in Wisconsin for 
PFAS analysis. The field and laboratory Quality Assurance/Quality Control (QA/QC) procedures are defined 
in the SIWP (Barr, 2020b). The number of field QC samples for this phase of work are included in Table 2. 
Data will be reported to the laboratory MDL; however, MDL values may be above the calculated criteria 
due to limitations on currently available laboratory methods. 

5.0 Schedule 
Depending on site rebuild efforts and weather conditions, the investigation activities outlined above will 
begin within six weeks of receiving WDNR approval of this work plan. It is anticipated the supplemental 
investigation work can commence in the third quarter of 2021. Following the collection of samples, 
laboratory analysis will take approximately 3 to 4 weeks to complete.  

Within 90 days of receiving laboratory results from this phase of work, an investigation report update will 
be prepared to summarize the results of the PFAS soil delineation investigation. If necessary, this report 
will make recommendations for additional investigation, interim action, or remedial action. Final schedules 
will be dependent on approval of this work plan by the WDNR, coordination with the contractors, weather 
conditions, facility accessibility during the refinery rebuild activities and receipt of analytical results. 

Tables 
Table 1   Sample Inventory Summary 
Table 2   Sample Network Summary 
 
Figures 
Figure 1  Site Location 
Figure 2  Site Features 
Figure 3  Previous PFAS Soil Sample Results  
Figure 4a Proposed PFAS Soil Sample Location  
Figure 4b Proposed PFAS Soil Sample Location  
Figure 4c Proposed PFAS Soil Sample Location  
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CERTIFICATION 

"I, Lynette M. Carney, hereby certify that I am a hydrogeologist as that term is defined in s. 
NR 712.03(1), Wis. Adm. Code, am registered in accordance with the requirements of ch. GHSS 2, Wis. 
Adm. Code or licensed in accordance with the requirements of ch. GHSS 3, Wis. Adm. Code; and that, to 
the best of my knowledge, all of the information contained in this document is correct, and the 
document was prepared in compliance with all applicable requirements in Chapters NR 700 to 726, Wis. 
Adm. Code." 

 
 
  09/07/2021 

Lynette M. Carney, PG 
Reg #: 1138 

 Date 
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Table 1 
Sample Interval Summary 

PFAS Soil Investigation Work Plan – Supplement A 
Superior Refinery April 2018 Incident 

Superior, Wisconsin 

Proposed Boring and Sample Intervals 

Boring ID Surface Elevation (ft) Interval Top (ft bgs) Interval Bottom (ft bgs) 
PFAS ATF-1 668 0 0.3 

   0.5 1 
   1.5 2 
   7.5 8 
   8.5 9 
   9.5 10 
   14.5 15 

PFAS ATF-2 667 0 0.3 
    0.5 1 
    1.5 2 
    6.5 7 
    7.5 8 
    9.5 10 
    14.5 15 

PFAS ATF-3 667 0 0.3 
   0.5 1 
   1.5 2 
   6.5 7 
   7.5 8 
   9.5 10 
   14.5 15 

PFAS ATF-4 666 0 0.3 
    0.5 1 
    1.5 2 
    5.5 6 
    6.5 7 
    9.5 10 
    14.5 15 

PFAS ATF-5 667 0 0.3 
   0.5 1 
   1.5 2 
   6.5 7 
   7.5 8 
   9.5 10 
   14.5 15 



Proposed Boring and Sample Intervals 

Boring ID Surface Elevation (ft) Interval Top (ft bgs) Interval Bottom (ft bgs) 
PFAS ATF-6 667 0 0.3 

    0.5 1 
    1.5 2 
    6.5 7 
    7.5 8 
    9.5 10 
    14.5 15 

PFAS ATF-7 664 0 0.3 
   0.5 1 
   1.5 2 
   4.5 5 
   6 6.5 
   9.5 10 
   14.5 15 

PFAS ATF-8 664 0 0.3 
    0.5 1 
    1.5 2 
    4.5 5 
    6 6.5 
    9.5 10 
    14.5 15 

PFAS ATF-9 663 0 0.3 
   0.5 1 
   1.5 2 
   3.5 4 
   5 5.5 
   9.5 10 
   14.5 15 

PFAS ATF-10 662 0 0.3 
    0.5 1 
    1.5 2 
    2.5 3 
    4 4.5 
    9.5 10 
    14.5 15 



Proposed Boring and Sample Intervals 

Boring ID Surface Elevation (ft) Interval Top (ft bgs) Interval Bottom (ft bgs) 
PFAS ATF-11 663 0 0.3 

   0.5 1 
   1.5 2 
   3.5 4 
   5 5.5 
   9.5 10 
   14.5 15 

PFAS ATF-12 662 0 0.3 
    0.5 1 
    1.5 2 
    2.5 3 
    4 4.5 
    9.5 10 
    14.5 15 

PFAS ATF-13 661 0 0.3 
   0.5 1 
   1.5 2 
   2.5 3 
   4 4.5 
   9.5 10 
   14.5 15 

PFAS ATF-14 661 0 0.3 
    0.5 1 
    1.5 2 
    2.5 3 
    4 4.5 
    9.5 10 
    14.5 15 

PFAS ATF-15 658 0 0.3 
   0.5 1 
   1.5 2 
   4.5 5 
   9.5 10 



Proposed Boring and Sample Intervals 

Boring ID Surface Elevation (ft) Interval Top (ft bgs) Interval Bottom (ft bgs) 
PFAS ATF-16 664 0 0.3 

    0.5 1 
    1.5 2 
    4.5 5 
    6 6.5 
    9.5 10 
    14.5 15 

PFAS ATF-17 664 0 0.3 
   0.5 1 
   1.5 2 
   4.5 5 
   6 6.5 
   9.5 10 
   14.5 15 

PFAS SAD-1 652 0 0.3 
    0.5 1 
    1.5 2 
    3 3.5 
    4.5 5 

PFAS SAD-2 649 0 0.3 
   0.5 1 
   1.5 2 
   3 3.5 
    4.5 5 
    

Proposed sample interval will be collected but only analyzed if impacts are documented in the 
interval above (via laboratory confirmation)  
Proposed sample interval correlates with PFAS detections in borings from the first phase of the 
soil investigation. 
Note: Boring surface elevations from City of Superior LiDAR data collected in 2019 
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Table 2 

Sample Network Summary 
PFAS Soil Investigation Work Plan – Supplement A 

Superior Refinery April 2018 Incident 
Superior, Wisconsin 

 

Sample Type 
Laboratory 
Analytical  
Parameter 

Laboratory 
Method 

Estimated 
Maximum 
Number of 

Investigative 
Samples1 

Grab 
Sample 

Quality Assurance/Quality Control (QA/QC) Samples 

Rinsate 
Blank 
(RB)2 

Field 
Duplicate 

(FD) 

Equipment 
Blank 
(EB) 

Field 
Blank 
(FB) 

Total 

Soil Boring PFAS ASTM D7968(M) 127 X 0 2 2 2 133 

 
PFAS - Per and polyfluoroalkyl substances 
 
Field screening parameters at each sampling location will include visual, distinguishable odor, and soil organic vapor headspace. 
 
1Actual number of samples will be determined based on field observations and/or locations as described in the Work Plan. 

2An equipment blank was collected prior to the initial sampling event in 2020 and is PFAS-free. The same equipment will be used for this supplement event.  
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REFINING-RELATED ACTIVITIES

Superior Refining 
Company LLC (SRC)

Superior, WI
FIGURE 2
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PFAS-SB-1

PFAS-SB-2

PFAS-SB-13

PFAS-SB-10

PFAS-SB-9
PFAS-SB-12

PFAS-SB-11PFAS-SB-3

PFAS-SB-4

PFAS-SB-5

PFAS-HA-4B

PFAS-HA-6B

PFAS-HA-1B
PFAS-HA-1

PFAS-HA-2

PFAS-HA-3

PFAS-HA-4

PFAS-HA-5

PFAS-HA-6

Depth PFBS PFOS PFOA

0 - 0.3 ft < 0.000012 U < 0.0000086 U < 0.0000086 U

0.5 - 1 ft < 0.000014 U < 0.00001 U < 0.00001 U

4.5 - 5 ft < 0.000021 U < 0.000015 U < 0.000015 U

9.5 - 10 ft < 0.000012 U < 0.0000089 U < 0.0000089 U

PFAS-SB-5

Depth PFBS PFOS PFOA

0 - 0.3 ft < 0.000016 U 0.000049 J 0.00014

0.5 - 1 ft < 0.000015 U 0.00015 0.00028

1.5 - 2 ft < 0.0000049 U < 0.000014 UB 0.0000044 J

4.5 - 5 ft < 0.000022 U < 0.000016 U < 0.000016 U

9.5 - 10 ft < 0.000013 U < 0.0000098 U < 0.0000098 U

PFAS-SB-2

Depth PFBS PFOS PFOA

0 - 0.3 ft < 0.0000081 U 0.00017 0.00025

0.5 - 1 ft < 0.0000089 U 0.00004 0.000016 J

1.5 - 2 ft < 0.000012 U 0.00056 0.0000095 J

4.5 - 5 ft < 0.000019 U < 0.000014 U < 0.000014 U

9.5 - 10 ft < 0.000016 U < 0.000011 U < 0.000011 U

PFAS-SB-13

Depth PFBS PFOS PFOA

0 - 0.3 ft < 0.000014 U 0.000098 0.000028 J

0.5 - 1 ft < 0.000015 U 0.00033 0.00045

1.5 - 2 ft < 0.000012 U 0.00071 0.000094

4.5 - 5 ft < 0.000018 U < 0.000013 U < 0.000013 U

9.5 - 10 ft < 0.000018 U < 0.000014 U < 0.000014 U

14.5 - 15 ft < 0.000021 U < 0.000016 U < 0.000016 U

PFAS-SB-10

Depth PFBS PFOS PFOA

0 - 0.3 ft 0.000084 J 0.011 0.0087

0.5 - 1 ft 0.000015 J 0.0016 0.0023

1.5 - 2 ft < 0.0000072 U 0.00015 0.00021

4.5 - 5 ft < 0.000016 U < 0.000012 U < 0.000012 U

9.5 - 10 ft < 0.000012 U < 0.0000091 U < 0.0000091 U

PFAS-SB-12

Depth PFBS PFOS PFOA

0 - 0.3 ft 0.000019 J 0.00058 0.00035

0.5 - 1 ft < 0.000011 U 0.0015 0.00032

1.5 - 2 ft < 0.000012 U < 0.0000092 U 0.0000100 J

4.5 - 5 ft < 0.000014 U < 0.00001 U < 0.00001 U

9.5 - 10 ft < 0.000012 U < 0.0000088 U < 0.0000088 U

PFAS-SB-9

Depth PFBS PFOS PFOA

0 - 0.3 ft < 0.0000077 U 0.0011 0.003

0.5 - 1 ft 0.000049 J 0.0017 0.0014

1.5 - 2 ft 0.000064 J 0.00069 J- 0.0002

4.5 - 5 ft < 0.000013 U < 0.0000098 U < 0.0000098 U

9.5 - 10 ft < 0.000013 U < 0.0000099 U < 0.0000099 U

PFAS-SB-1

Depth PFBS PFOS PFOA

0 - 0.3 ft < 0.000011 U 0.000052 0.000042 J

0.5 - 1 ft 0.000024 J 0.0024 0.00045

1.5 - 2 ft 0.000025 J 0.0038 0.00023

4.5 - 5 ft < 0.000018 U < 0.000013 U < 0.000013 U

9.5 - 10 ft < 0.000017 U < 0.000012 U < 0.000012 U

PFAS-SB-11

Depth PFBS PFOS PFOA

0 - 0.3 ft 0.000014 J 0.00019 0.0018

0.5 - 1 ft < 0.0000099 U < 0.000012 UB 0.000019 J

1.5 - 2 ft < 0.000015 U < 0.000011 U < 0.000011 U

4.5 - 5 ft < 0.000022 U < 0.000016 U < 0.000016 U

9.5 - 10 ft < 0.000014 U < 0.00001 U < 0.00001 U

PFAS-SB-3

Depth PFBS PFOS PFOA

0 - 0.3 ft < 0.000015 U 0.00063 0.0011

0.5 - 1 ft < 0.0000099 U 0.00047 0.0011

1.5 - 2 ft < 0.000014 U < 0.00001 U < 0.00001 U

4.5 - 5 ft < 0.000014 U < 0.00001 U < 0.00001 U

9.5 - 10 ft < 0.000012 U < 0.0000091 U < 0.0000091 U

PFAS-SB-4

Depth PFBS PFOS PFOA

0 - 0.3 ft 0.000039 J 0.0025 0.00061

0.5 - 1 ft 0.000062 J 0.0045 0.00045

1.5 - 2 ft 0.000072 0.0019 0.00026

4.5 - 5 ft < 0.000024 U < 0.000018 U < 0.000018 U

9.5 - 10 ft < 0.00002 U < 0.000015 U < 0.000015 U

PFAS-HA-6 / PFSA HA-6B

Depth PFBS PFOS PFOA

0 - 0.3 ft < 0.000015 U 0.0022 0.0033

0.5 - 1 ft 0.000018 J 0.00072 0.000093

1.5 - 2 ft 0.000017 J 0.00033 0.000017 J

PFAS-HA-5

Depth PFBS PFOS PFOA

0 - 0.3 ft 0.000021 J 0.0054 0.0058

0.5 - 1 ft < 0.000017 U 0.000038 J 0.0001

1.5 - 2 ft <0.000024 U 0.00082 0.00063

4.5 - 5 ft < 0.000021 U < 0.000016 U < 0.000016 U

9.5 - 10 ft < 0.000017 U < 0.000013 U < 0.000013 U

PFAS-HA-4 / PFAS HA-4B

Depth PFBS PFOS PFOA

0 - 0.3 ft < 0.000012 U 0.00028 0.00039

0.5 - 1 ft < 0.000015 U 0.0004 0.0007

1.5 - 2 ft < 0.000011 U 0.000019 J 0.000026 J

PFAS-HA-3

Depth PFBS PFOS PFOA

0 - 0.3 ft < 0.00003 U 0.018 0.016

0.5 - 1 ft < 0.000022 U 0.00088 0.00093

1.5 - 2 ft < 0.000014 U 0.000015 J 0.000042 J

PFAS-HA-2

Depth PFBS PFOS PFOA

0 - 0.3 ft 0.000037 J 0.026 0.0011

0.5 - 1 ft < 0.000018 U 0.013 0.00013

1.5 - 2 ft < 0.000011 U 0.0023 0.000022 J

4.5 - 5 ft < 0.00002 U < 0.000015 U < 0.000015 U

9.5 - 10 ft < 0.000016 U < 0.000012 U < 0.000012 U

PFAS-HA-1 / PFAS HA-1B

MW-5/T40

MW-5/T70

MW-7

MW-8R\PZ-8R

MW-11\PZ-11

MW-17\PZ-17
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PFAS ATF-1
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PREVIOUS PFAS SOIL

SAMPLE RESULTS

Superior Refining 

Company LLC (SRC)

Superior, WI

FIGURE 3
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Existing Monitoring
Well & Piezometer Pair
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PFAS Soil Boring
Location (Sept 4-5, 2020)
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PFAS Hand Auger
Location
(PFAS-HA-# Sept 1, 2020
PFAS-HA-#B Oct 16, 2020)

Definition Boundary-
Edge of Post-Incident
Rebuild Construction
Excavation
(Sheet Pile Wall)

Key:
  Analytical results are reported in
    milligrams per kilogram (mg/kg) or
    parts per million (ppm)
  U = undetected

Note:
Analytical results are presented for
those PFAS compounds with 
established Wisconsin residual 
contaminant level (RCL) criteria. 
Detections are presented in bold.  
No PFAS compounds were detected 
in exceedance of Wisconsin RCL 
criteria.   

Key:

Potential Incident
Impacted Pervious
Surface

Approximate Location
of Refinery Rebuild
Bathtub Construction
Excavation
(7.5 to 8 ft bgs)

Approximate 
Fenceline Boundaries
for Refining-Related 
Activities

Incident Impacted
Unpaved (Pervious)
Surface- Firefighting
Water Storage

PFAS Impacted Surface
Water Storage and 
Treatment System

Incident Impacted
Paved (Impervious)
Surface

Incident Impacted
Unpaved (Pervious)
Surface

Stinson Ave Ditch

Incident occurred April 26, 2018

We propose to have a temporary
gravel ramp built to facilitate
access for the drill rig at the
following locations: PFAS ATF-8,
PFAS ATF-11, PFAS ATF-12,
PFAS ATF-14, PFAS ATF-15,
and PFAS ATF-16.



PFAS ATF-1

PFAS ATF-2

PFAS ATF-3

PFAS ATF-4

PFAS ATF-5

PFAS ATF-6

PFAS ATF-7

PFAS ATF-8

PFAS ATF-9

PFAS ATF-10

PFAS ATF-11

662'

660
'

662'

660'
660'

658
'

666
'

664'

666'

66
4' 660'

662'

66
0'

662'

660'

660'

660'

662'

660'

660'

660'

106

112

114

90

91

88

54

79

46

45

100

99

101

105

MW-8R\PZ-8R

PFAS-SB-1

PFAS-SB-2
PFAS-SB-11

PFAS-SB-3
PFAS-SB-4

PFAS-SB-5

Ba
rr F

oo
ter

: A
rcG

IS 
10

.8.1
, 2

02
1-0

7-0
9 1

6:3
5 F

ile
: I:\

Cli
en

t\H
us

ky
_En

erg
y\S

up
eri

or_
Re

fin
ery

\M
ap

s\P
os

t_I
nc

ide
nt_

PF
AS

_Si
te_

Inv
est

iga
tio

n\F
igu

re 
4a

 Pr
op

os
ed

 PF
AS

 So
il S

am
ple

 Lo
cat

ion
s.m

xd
 Us

er:
 EM

A

PROPOSED PFAS SOIL
SAMPLE LOCATIONS

Superior Refining 
Company LLC (SRC)

Superior, WI
FIGURE 4a
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PFAS Soil Boring
Location (Sept 4-5, 2020)

#*

PFAS Hand Auger
Location
(PFAS-HA-# Sept 1, 2020
PFAS-HA-#B Oct 16, 2020)
Definition Boundary-
Edge of Post-Incident
Rebuild Construction
Excavation
(Sheet Pile Wall)

!> Hydrant

Fire Main

Key:
Potential Incident
Impacted Pervious
Surface
Approximate Location
of Refinery Rebuild
Bathtub Construction
Excavation
(7.5 to 8 ft bgs)
Approximate 
Fenceline Boundaries
for Refining-Related 
Activities
Incident Impacted
Unpaved (Pervious)
Surface- Firefighting
Water Storage
Incident Impacted
Paved (Impervious)
Surface
Incident Impacted
Unpaved (Pervious)
Surface

Key:
  ATF = Asphalt Tank Farm

Incident occurred April 26, 2018
We propose to have a temporary
gravel ramp built to facilitate
access for the drill rig at the
following locations: PFAS ATF-8,
PFAS ATF-11, PFAS ATF-12,
PFAS ATF-14, PFAS ATF-15,
and PFAS ATF-16.

1Elevation data from City of Superior
LiDAR data collected in 2019.

Proposed Boring Elevation (NAVD88 ft)1

PFAS ATF-1 668.0
PFAS ATF-2 667.0
PFAS ATF-3 667.0
PFAS ATF-4 666.0
PFAS ATF-5 667.0
PFAS ATF-6 667.0
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PROPOSED PFAS SOIL
SAMPLE LOCATIONS

Superior Refining 
Company LLC (SRC)

Superior, WI
FIGURE 4b
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!(
PFAS Soil Boring
Location (Sept 4-5, 2020)
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PFAS Hand  Auge r
Location
(PFAS-HA-# Sept 1, 2020
PFAS-HA-#B Oct 16, 2020)
Definition Bound ary-
Edge of Post-Incid e nt
R e build  Construction
Excavation
(Sh e e t Pile Wall)

!> Hyd rant

Fire  Main

Key:
Pote ntial Incid e nt
Im pacte d  Pe rvious
Surface
Approx im ate Location
of R e fine ry R e build
Bath tub Construction
Excavation
(7.5 to 8 ft bgs)
Approx im ate 
Fe nce line Boundarie s
for R e fining-R e late d  
Activitie s
Incid e nt Im pacte d
U npave d  (Pe rvious)
Surface- Fire figh ting
Wate r Storage
Incid e nt Im pacte d
Pave d  (Im pe rvious)
Surface
Incid e nt Im pacte d
U npave d  (Pe rvious)
Surface

Key:
  ATF = Asph alt Tank  Farm

Incid e nt occurre d  April 26, 2018
We propose  to h ave  a te m porary
gravel ram p built to facilitate
acce ss for th e  d rill rig at th e
follow ing locations: PFAS ATF-8,
PFAS ATF-11, PFAS ATF-12,
PFAS ATF-14, PFAS ATF-15,
and  PFAS ATF-16.”

1Ele vation data from  City of Supe rior
LiDAR  d ata collecte d in 2019.

Proposed Boring Elevation (NAVD88 ft)1

PFAS ATF-7 664.0
PFAS ATF-8 664.0
PFAS ATF-9 663.0

PFAS ATF-10 662.0
PFAS ATF-11 663.0
PFAS ATF-12 662.0
PFAS ATF-13 661.0
PFAS ATF-14 661.0
PFAS ATF-15 658.0
PFAS ATF-16 664.0
PFAS ATF-17 664.0
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PROPOSED PFAS SOIL
SAMPLE LOCATIONS

Superior Refining 
Company LLC (SRC)

Superior, WI
FIGURE 4c
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PFAS Soil Boring
Location (Sept 4-5, 2020)

#*

PFAS Hand Auger
Location
(PFAS-HA-# Sept 1, 2020
PFAS-HA-#B Oct 16, 2020)
10-Foot Contours

2-Foot Contours

Key:
Potential Incident
Impacted Pervious
Surface
Approximate 
Fenceline Boundaries
for Refining-Related 
Activities
PFAS Impacted Surface
Water Storage and 
Treatment System
Incident Impacted
Paved (Impervious)
Surface
Incident Impacted
Unpaved (Pervious)
Surface
Stinson Ave Ditch

Incident occurred April 26, 2018

Key:
  SAD = Stinson Avenue Ditch

1Elevation data from City of Superior
LiDAR data collected in 2019.

Proposed Boring Elevation (NAVD88 ft)1

PFAS SAD-1 652.0
PFAS SAD-2 649.0
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